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@ Hologiams. 



0 There Is described an article vrhlch comprises on its outside a light>transparent visual display feature through 
which a graphic design or a solid oblect can be seen, the CghMransparent visual display feature comprising a 
Bght-lransparent film sheet which, contains a Lippman-Bragg reflection hologram which has a viewing angle of 
not more than 20* either ^de of a selected viewing axis or axes and a depth of holografMc Image which is not 
more than Smm on ohe side or the other of the Image plane. 

VVhen the arlicfe of the presert Invention Is a package, the reslricled view is 
around a verScal axis relalive to the observer so that as an observer passes the Hluninated padoge. iater^ 
with the hotogram on the vertica) face, the hologram wiB sudderJy come into view and just as suddenly sOp from 
view as viewing angle is passed. - 

When the article of the present invention is an ro card, the tranqurent film material bearing the holpgram is 
^laminated on to the top surface of the card which bear; a graphic desifpi relevam to the hokler of the card ^ 
^holograpMc bnage may be the naAie of the tirni ordrganisalloalMs acts as an addHional security' overlay. The 
(v)grapKc design is visible the whole time when ihe H) card Is Inspected b<it the holographic image appears and 
T-then disappears as the viewing angle of the card changes as it Is being inspected. Instead of the name of the 
^finn. additional security can be 'mcorporated if the holographic Image complemenis or completes the ^aphic 
Qdesign on the ID card. Wherv used in this way. the hologRqithic security image can be as large as the physical 
^dimensions of the card without detracting from the space allocated to the convention^ printed graplto 
qoh the card. 

Q. 
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HOLOGRAMS 



This invention relates to the usd of holograms for display purposes. 

For example. In recent years a lot of money has been spent In Ihs packagbis of artides to make the 
packaged goods kwk more appealing on shelves. Apart from using coloured papers and rit>t)ons and novel 
shaped containers this appeal has been enhanced t>y the grapWcs used on the packag&jg. To complement 
-. 6 the graphics use has been made of embossed hdograms. However, the cotour of embossed holograms Is 
strongly dependent on the angle between the observer and the hokigram or between the hologtam and the 
HhminaSng fight source and often the effect is neither plea^ nor eye catching. Rjrther embossed 
hotograms are required to be provkled with a aTver mirror backing and tHs often detracts tmm the overaD 
packaging concept and they are difficult to observe in poor lighting condWons. We have found a method of 
10 using hotograms to enhance the eye-appeal of packages which do not suffer from the above disadvantages. 
Further it has been proposed to incorporate a hotogram as a security feature in an identilicathm card 

(U). card). This has usuaDy taken the form of a snwJI embossed hotogiam in one comer of the card 
not very striking. 

TherBfore according to the presert ftwention there Is provided an artcte w^ 

»s a Bght-transparent visual display feature through which a grapfic design or a solid object can be seen, the 

Bght-transparent visual display feature comprising a Sght-transparent film sheet which contams a Uppman* 

Bragg reflection hologram which has a viewing angle of not more than 20* eHher side of a selected viewing 

axis or axes and a depth of hotographk: image which is not more than 5 mm on one side or the other of the 
Image plane. 

20 i^erably the vienwing angle is not nrore than 20* about any 'two norniarallelax^ 

hotogram. In the ase of a hotogram dsplayed on a verticai plane, this means that the image can only be 
viewed from a range of positions restrict 'm the horizontal and/br vertical pbnes. Oul^ this range (he 

hotogram appears to canry no image. 

Hovrover this ineans that the hotogram appears very brigM e«en'¥»hen viewed by non-spedfc llghti^ 
25 The smaO depth o4 the hotographic image rneans that the hoksgram appears to be very shapi 

By Uppman-Bragg reitectton hotogram Is meant a hotogram fa whteb the interference fringes are 
substantially perpendtoular to the Oght rays used to recondiucl the image and this usually means that the 
fringes are parallel to the plane of the base on whkA the photosensith* layer Is coated. Such hotograins 
also known as vohime hotograms as the fringes whfch provide on reconstnwtiori the holographte image are 

30 in the depth of the photosensitive layer rather than on the surface as is the case wHh embossed hotograms. 
A partfcularly useful Uppman-Bragg hotogram for use in the present inveneon can be prepared from 
dhrer halde photosensitive materials the size of the a1ver haBde crystals used being from about 0.02 to 
OJB m aiverage mean size. Bright hotograpMc images can be obtained using lasers to expose the material 
and processing the material using a silver haide develojAig solution foltowed by a rchafogenating bleach. 

as That is to say a bleach bath which bleaches, out the exposed silver fonned during the siTver haSde 
devetopment and redeposits this dissohred silver wHhin the material The.use of a iie:Ne laser whfch lias a 
peak emission wavelength of.e33 nm resuHs in a hotogram ^nrhtoh reptoys at about 600 nm exhibiting a 
redcSsh^M cotour whtoh is partteulariy effective for dispiiy purposes: 

Other photosensfthre layers from whtoh Uppmam-Biagg holograms irisy ba prepared induda dich- 

40 romated gelatin and photopolymers. 

US patent specifrcatfen No. 4173474 describes a method for forming a hotogram using a 
photopolymcBsalibn mixture. Another such system is described in WO 8SOf127 but the branched 
polyefhylenemine serves both as the potymerisabon irrifiator and as the hydrtpWBc water^swelb^ 

The required nanow viewing angto m^ be obtained by iraaeasing the dtelance of the transmission 

45 inaster when the relteclkin master is being prejarBd Or by using a snidltransmlssfon masters 

distance from the relleclfon master. In either case the narrow viey^ig angto is a resuR of the namw solW 
angto subtended by the transmls^ master at the reflection master during Its preparattoa Fi^tection 
hotograms prepared in this vray wfli only be visibte though the sofld angto delined by the position of the 
transmission master. For very sman vtowbig angtos the Image nray M only on one of the obse^ 

SB a given viewing distance. This niay be disconcerting for the obsetver and ili»pide^ 

master is designed to replay the same image into tioth of the observers eyes at the expected viewing 
distance, bi ptadtoe this may set a Emit on the smallest angto of view around a vertfcal axis which is 
generaSy acceplabto. A narrow angle of view arourxl a horizontal axis rdative to »» observer is likely to be 
more generaBy acceplabto. The required smaU depth of the hotograplA: image may be obtained by 
setecfion of a suitebto: image and prepanatibn of a suitable iransmlssioq master theretrom. Preferably the 
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depth of the holograpNc image is less than 2 mm from one side or the other of the image plane. Thus what 
is achieved is in essence a t>right two dimensional hologram which switches on and off rather than a, three 
dimenaonal holographic image which appearis to be suspended in space in front of the holographic material 
which comprises the interference fringes. 
5 (tolograms of this type can be reconstructed, that is to say. mads visible, using diffuse lighting and bi 
particular fluorescent llghb'ng as Is usually present in stores 'm which packaged articies are on display. 

When the art'cle of tfie present invention is a package the restricted view is advantageously prepared to 
be around a vertical asds relative to the obsen^er so that as an observer passes the illuminated padoge 
laterally with the hologram on the vertical fees the hologram will suddenly come into view and just as 

10 suddenly slip from view as viewing angle i& passed. 

R the restricted view is about a horizontal a^ds it means that as an observer raises or lowers his eyes 
the hologram will suddenly come into view and then disappear again. If the restricted view is around both 
horizontal and vertical axes then there is effectively only one viewng position. Thus from the point of view 
of enhancing display of goods on a shelf preferably the viewing angle fs restricted to not mora than 20* 

7S «ther side of a selected axis or axes. Thus viewing angle-can be as small as 5* but then the hologram Is 
only visible for a very short time as the obsenrer passes the padcage. If a plurality of padcages-articles 
cornpristng one hologram on each on the vertical face of the package are placed in line as an observer 
passes the fine first one hologram and then the next one m1l switch on and then off provMing a very eye 
catching cSsplay. These holograms can aR be the same or diHerent so provfciing a sequciritial message. 

20 AHemalively each peckage-arHcle may comprise, Ibr example, two hok)grams which switdi on at 
. diffmnt anglK d view. These holograrris can be on different areas of the padcags-artic^ 
area and can be illuminated by alternating, spot lamps. 

Tba package-articles of the present invention are preierably txixes made from cardboard, stiffened 
(Xiper or sheet plastics material or other self-si^^xirting material whk:h can be febricated into a box. 

25 A partiailar package-article of the present Inventhm comprises a covering lor the articles havb^ a 
transparent window in the covering through whteh the articies contained therein can be seen, the 
transparent wMow comprising a llppman-Bragg r^edhm hotogram whith has a viewing angle of not more 
than20' dther side of the normal and a depth of holographic frnage which Is not mora than 5 mm on one 
side or the other of the image plane. 

30 Preferably the pado^ge^cle is a cardboard box with a portion cut out of one skie through whfch the 
contents of the package are visit>la. A transparent hoksgr^shk: material which comprises a hotogram as ^ 
' defined covers this cut-out portion. If the hotogram is present on suiSdently ttitok film base, that is to say, at 
toast 60 iun then hotographto material itself may be used to cover the cutout portnn. If, however, tte 
hologram to be used' is (xesent on thmner fibn base then a transparent film sheet which is at least 60 um 

3S tKck should be used to cover the opening and the holographic material whteh comprises the hotogram 
shouki be laminated to this sheet 

When such a box Is displayed with the light at a suitable angle the contents of the box are visibla 
through the 'cut-out portion and as an observer passes the box, the hotogram on the cut-out pwtion will 
s^tch on and off depending on the position of the obseiver. 

40 ° Another padage-arthde of the present invention is preferably a box of least one side of wMch 
comprises adiered to tt» box a reflecBon hotogram as herebibelbre defined - 

This sfcto or even the «4)oto box can comprise no printed matter and be of a single cotour, for example, 
black or white. The hotogram can then coir^jriso aD the required infonnalton such as the name of ttw 
. produd and its mamiftK:turer. TTws Initially the box appears to have no inlbrmaiion on it birt as an 

45 passes it suddenly the requisite MbnnatlonwID appear and then disappear. ' 

Alternatively, the sides of the box may comprise the usual bifbrmatton about the product and over one ■ 
side of the box, a hotogram as therelitfiefbre deiined may be laminated to the box or to a film sheet 
covers the box. Thus laxier normal Bghllng condiltons present in a store, the infomiatJon about the contents 
of the box wID be 'vtsibto but as an obseiver passes by, addiSonal bribnnalion will swRch on and then 

50 disappear. 

A pBrfiCulariy pleaang effect is obtained if the inibnnation contained on. the hotogram is exactly the 
saine as some of the infonnalion orr the side of the ixs^ for examide^ the manufacturer's name and n 
the prodbcL The hologram shouk) then be aiilxed to the box so that the infonnatton in the hoteigram is 
exactly in register with the similar inforination on the box. Then-under the nonmal lighting conditions in most 
ss \nBwing poattons, the observer vnH see on the box the usual information then as he he passes the ixix, the 
most Important information will suddenly be reinforced and ttien dminished. 

T1» ariide ci the present invenOon may be a card or other flat surf^ on whteh there is present a 
griapMc des^ Over this design there is present the Kght-tiansparent film sheM bearing the hologram. The' 
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graprtc design Is visible Ihe whole time through the film sheet but fhe hologram Is only visible at certafri 
viewing angles. The hologram may relate to the graphic design or it may convey a message not related to 
the graptuc design. For example, the graphic design may be a card bearing no letters but only a p'cture of 
a dog. The hologram in iWs case can be of the letter 'D' through which the pfdure of the dog b-vislbte. 
Mostly the letter '\y wHI not be visible but as a child alters the viewmg po^on ot the card the letter W win. 
appear and then disappear, thus emphasising the relaiipiiship between the dog and the letter 'D*. 

. When the arlide of the present invention Is an IJ). card, the transperenl film material bearing the 
hologram is laminated (n to the top surface of the card which bears a grapliic design relevant to 1^ 
of the card. The hotograpMc image may be the name of the firm or organisaBon. This acts as an additional 
security overlay. The graphic design is visible the firtjote time when the I.D. card Is inspected but the 
holographic image appears and then disappears as the vtowing angle of the card changes as it is being, 
inspected. Instead of the name of the firm, additional security can be incorpcratetf if the hoft)graphic bn^ 
complements, or completes the graphic design on the U). card. When used 'm this way. ttie holographic 
security image can be as large as the physical (fimensions of Ihecard without detracting from the space 
allocated to the conventionally printed graphics present on the card. 

In the holographic material used In the present Invention the supporting base may be any transparent 
base used in the photographic industry, for exampte blaxi^ oiienled polyethylene terephthabtB or 
polycarbonate wa cellulose derivative such as cellutose triacetate. 

The photosensitive layer may have been coaled on the base by any of the oonventionai techniques wen 
known to the photographic industry such as by use of a doctor bar. or by slot, cascade curtam or (fip 
methods. The coaled 1^ may then be dried by nomtal hot air methods. When the material is a 
dichromated gelatin hologram {D.C.G. hologram) the coated gelatin layer is sensitised with a cficiiramats 
soluGon just tjefoTB it is holograpMcally exposed. 

hi onJer to produce the required hologram exhibiting both brightness and sharpness and havnig a 
re^rictedviewnig angle of not more than 20* either side of the normal and a depth of holograpWc image 
wWch is not more than 5 mm on one side or other of Ihe image plane, a lengthy process requring the 
production of Intermediate masters Is usually required. For example. If a company's logo is required to be 
present on the hologram, a bas^llef model of the logo having a Wack badcground Is prepared. TWs is 
used as the object to prepare a master trensmissjon hologram udng sliver balide hotographib material- 
coated on film base and a He:Ne laser. After processing this trsnsntissibn is used to prepare a lefledian 
master. During 1«s exposure using also a HezNe laser the distance between the transnrisslon roaster and 
the holographic matnial may be selected to achieve the de^ narrow viewing angle. 

The holographic material is then processed to achieve a replay wavelenglh of 633 nm and the hJgtiest 
possible rellecllvity. When a hologram Is exposed to a laser of a certain emission peak wavelength usually 
H will replay at a lower wavelength but in Biropean patent appDcatfens 225852 and. 230208, methods of 
increasing the replay vravelength of processed holograms are described. The reflection hologiam of the 
required repl^ v»a«length may then l>e laminated between two sheets of glass to prevent atmospheric 
molslurs from swelRhg the gelalln'bnider and thus altering the replay wavelength. TMs te then the refledton 
master. A large number of copy reflecSon hokigram can then he prepared from this reflection master by 
wen krwwn contact prinb'r^ methods. 



Brampie ofa Holograro flDtuseinthe presentinvenllon . 

Samftes of holograpMc material were jjieparad by coating onto a transparent photographte film ^ 
geiaSno sih«r haDde emulsion which was substanBally pure silver bromldo having a mean crystal size of 
0.03 urn at a sih«r coating weight of 30 mgldaf. Tha emuldon was opb'cally sensitised with a red 

sensitising dye so that it was optimally sensHfve to 633 nm the cok)ur of a HKNebser. ' 
A nwdel of a company logo 



was then pr^ared and a transrrtission master hofogram was prepared therefrom using a sample of the 
hotograpKc materials as just described. Tlie exposed material was then developed for 2 mhiutes to a 
sobtkMiof thefbltowinglbrmulab'on:- ' 
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Sodium SulpMte Anhydrous 


30g 


Hydroqumons 


10 g 


Sodium Cartxmate 


60g 


Vfeierto 


lOOOml- 



Hon: 



ID 
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The developed sample was then transfeiied to a rehalogenating bleach balh o( the following compost- 



Fe (NHt) B)TA (l-Bm SDhiiion) 


150 mis 


KBR 


10 g 


pH 


55 


Water to 


1000 mis 



iinb1 an the »1ver had been bleached out which, was about 2 mbiulBS. 

Aner washing and drying the transmission master thus piepared was used to prepaie the reltedtoo 
master In the manner as dcscn^ed above a HeJte law. The relative position 
master and the Sample of holographic material were acQusted to ensure that the exposed and processed 
holbgiamhadanamwviewing^leaf 6* on either dde of ttie normal The depth of image was less than 
2 mm bi front of the image plane. Processing was as set forth above but the method described in EP 
225852 was empk^ed alter the rehalogenatlhg bleach batti to restore the.pealc replay wavelength to 633 
» nm. This hologram was laminated between two glass plates to consStuts the refledion master. THs 
reflection master was then used to prepare a large nunber of copy holograms using a contact copying 
process and expoar^ wHh a Hedte.iaser. The development and rehalogenating bleach bath were as set 
. forth above. The replay wavelength of these copy bokigiams was found to be 600 nm which b a rich gold 
colour. Thus the logo 
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so 



65 



was present on the transparent film base as a rich gold colour. The hologiam had a viewing angle of 6 
and depth of image 2 mm in front of the image plane. 

The accompanying drawings vnll serve to idustrato the Invention. 

iFigure 1 is a perspeclive ^tew of a box coMaiidng arfides witha cut-out portion. 

Figure 2 is the same perspectiye view of the base of figure 1 vrilh the cutKwt portion covered wiA 
sample of the hologram as Just prepared. 

Figure 3 is a top. view, of en LD. card having a graphic design thereon.- 

Figure 4 is the same lop view of the LD. with a li^-transparent film malcirial bearing a hotogram 
bmlnated tttereto.- 

In figure 1 a caidboanl box 1 has a cutout poifion 2 bi one bee thereof 3. Though this cut-out portion 
can be seen the neck of a bottle 4 which Is contained In the box 1. The manubclurei^ company logo 
printed on the face 3 of the bcK. 

in figure 2 wherein the same numbers have the.sama sigrflicafion a tran^taient tlbn 6 comprising a 
hologram 7 has been adhered over the cut-out porfion 2. This is *own at a viewing ai»9te at wf*h it Is 
visible. A bnlDam Image of the logo Jones is shown over thd neck of the boltto 4. However, as the angle of 
view is changed this logo woukJ disappear. 

In figure 2 the transparent fih) 6 has been sboym ocvering tha outsMe of the cutout porlkn 2 in 
pracSce it wouM be adhered to cover the portkn 2 on tlie insMe of the base f . 

In figure 3 an LD. card 10 whidi is composed of .bminaled plastic Steels has a white top suriace 12 
which canies a graphte dedgn 13. (In pradtee the dear hobigraphte overiay viroukl be bonded to the card 

with a tamper-proof security adhesive). 
' h figure 4 wherein ttie same mmAers have the same ^ilication a transparent iikn 14 comprising the 

hologram.15 has been affixed to cover the whole top surface 12. 
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Claims 

1. An article which comprises on its outsida a Eght-lransparent visual tfsplay feature through which a 
graphic design or a soBd obfect can be seen, the arttde being characterised In that the Bght-transparent 
visual display feature comprises a Dght-transparent film sheet viihich contains a Uppman-Bragg reflection 
hologram which has a vievring angle of not more than 20* either side a setectedvfewbig axis or axes and a 
depth of holograplttc image which is not more thai 5 mm on one side or the other of the image plane. 
^i.AnarlicteaccordinQ todaim 1 which is a padoge composed of a covering hairing a transparent 
window in the covering through which the objects contained therein can be seen, the article being 
characterised in that the transparwit window comprising a !*pman*Bgg reflection hologram which has a 
viewing angle of not more than 20' dthersidaof thenorawJandadepthofhologiaphictoagewWchisnot 
more than 5 mm on one side or the other of the image [dane. 

3; An articte according to claim 2 characterised in-lhal the artide is a cardboard box w^ 
outinone^. 

4. An arflde according to daim 1 characterised In thai the artlde b a box at least M» side of wWch 
comprises a reflection hologram as defined in daim 1. 

5. An arfide according to daim 4 characterised in that the tofbmialion on the hotogiam Is a 
sarie as some of the informaBon on ttie box and the hologram Is alfixed on the box so tM 

on the hologram Is in register urith the same bifonnation on the b«c 

. 6. An artide according to cteftn 1 characterised to that the arllde Is a card on which is present a graphic 
design, the said graphic design beir^ covered by the Hght^transparent film sheet bearing a hoiogiam. 

7. An article according to cWm 1 characterised in that the Uppman«ragg hologram Is silver haBde 
sensitised material, dichroinated gelatin or a pbotopolymerisation mixtiire. 

a. An article accortSng to daim 7 charaderised in that the ^Iver haMe sensiBsed material , contahs 
diver hallde crystals halving an average size of from 002 to 0.05 urn. 

9. An article accordihg to cWm 8 diaracterised In that the hologrOT has been prepared usi^^^ 
bser and processed h a sOver haEde development batli followed by a rehaiogenab'ng bte^ 
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0 There is described an article which comprises 
on its outside a Bght-transparent visual display fea- 
ture through virWch a graphic design, or a solid object 
can be seen, the light-transparent visual display fea- 
ture comprisktg a light-transparent libn dieet widch 
contains a Uppman-Bragg reflecBon hologram wMch 
has a viewing angle of not more than 20* either side 
of a sheeted viewing axis or axes and a depth of 
holograptrfc image which is not more than Smm on 
one side or the other of the intage plane. 

VMien the aiiicla of the present invention is a 
package the restricted view is advantageously pie- 
pared- to be around a vertical axis relative to the 
observer so that as an observer passes the illumi- 
nated package laterally with the hologram on the 
vertical face, the hologram will suddenly come Mo 

view and just as suddenly slip from view as viewing 
angle is passed. 

When the art' cle of the present invenb'on is an ID 
card, the transparent film material bearing the holog- 
ram is laminated on to the lop surface of the card 
which bears a graphic design relevant to the hoWer 
of the card. 
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